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Formation Mechanism of by-Product PCBs in the p-DCB Production
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Abstract: A typical p-DCB production process was selected in this study. A series of p-DCB product samples; 1 Japanese sample and 1
chlorobenzene sample were collected and analyzed for by-product polychlorinated biphenyls (PCBs). Tt is a common phenomenon that by-
product PCBs exists in the p-DCB production process. The PCBs levels in the p-DCB samples were 62-781 ng/g and the highest WHO-TEQ in
the process was 0.24 ng/g, while the PCBs level in the Japanese sample reached 881 ng/g. PCB31 was the dominate PCB congener in all the
p-DCB samples with the maximum 98.5% of the total PCBs. Maximum content of PCBs was TrCBs in the p-DCB samples with the next
TeCBs, DiCBs and PeCBs, while MoCBs were the highest in the chlorobenzene sample. Furthermore, a formation mechanism of PCBs in the
production process was proposed and proved by the analysis result. It suggested that the formation of PCBs form the condensation of
polychlorobenzenes had a relation with the concentration of polychlorobenzenes and the chlorine position in the benzene ring.
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Table 1  Contents of Dioxin-like PCBs in the samples/pg®g ™"

PCBs B 1 5 ™ 2 5 Bl 3 45 ™ 4 5 B 5 5 ™ 6 5 HAE 1S RS
PCB77 15.5 10.3 ND 10.6 5.8 3.5 4.4 3
PCB81 2 ND ND ND ND ND 1.6 4.7
PCB105 52.6 7.3 35.4 33.5 7.1 7.8 7.6 4.7
PCB114 5.7 3.2 4.6 ND ND ND ND 2.5
PCB118 130.9 19.5 93.5 92.8 23 14.4 11.8 8.8
PCBI23 14.1 3.7 13.1 8 ND ND 0.8 0.8
PCB126 1.2 ND 1.5 2.3 ND ND ND ND
PCB156 18.7 ND ND ND ND ND ND 1.2
PCB157 4.2 ND ND ND ND ND ND ND
PCB167 7.6 ND ND ND ND ND ND 1.5
WHO-TEQ 0.16 0.0057 0.17 0.24 0.003 6 0.002 6 0.002 6 0.004 1
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Table 2 Indicator PCBs and other PCBs congeners in the samples /pg*g ™"

PCBs ™ 1% ™ 2% B 3 % ™ 4 % B 5 5 ™ 6 % HA 1S WA
PCB52 343.4 4006.2 1087 578.3 1610.9 1590.9 2212.3 83.4
PCBI01 162.3 42.6 104.8 107.8 36.7 32.3 24.7 2.2
PCBI38 210.4 17.7 173.2 257.7 20.8 23.8 27.2 5.7
PCB153 214.7 56.9 171.3 253.5 16.6 19.3 24.9 8.1
PCBI80 380.4 ND 25.6 25 ND 48.1 5.2 21.8
PCB19 26.4 550.3 19.2 5.5 26.2 23.4 63.3 14.6
PCB31 52 187 60 596 116 281 176 546 756 155 768 419 867 809 1408
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